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INTRODUCTION ' ' 
~' • ^̂ ^—^̂ »̂™™^̂ ™i .-. 9 

A rulef ieking proceeding o r ig ina t i ng in Food and Drug 

Adminis t ra ta t ion 's (FDA) Center for Food Safety and Applied Nutrition 

(formerly the Bureau of Foods) concluded that the tolerance for PCH's 

in f ish end shel l f ish [21 C.F.R. §109.30(e) (7)] should be decreased 

from 5 ppro to 2 ppm. That conclus ion was reached by use of a risk 

assessment which incorporated ava i lab le rodent carclrsogenesis bloassa 

date end human exposure data into a mathematical model to arrive at 

estimates of r i sk posed by exposure to PC3's. A linear extrepolcffca 

frcn h i g h to low coses of the inc idence of ret hepa-ocell^ler csrcirc 

enc ec'enona date, nodu la r hyperples ic data end he?e^c:^.£-c"c±^ essirr.-ino 

the i-positicn and enforcement of three tolerance levels - 5 ppr;, 2 ? 

and 1 ppr,- was used to ca lcula te that esses&T.ent. Tne cc-ncluslcn we 

that decreasing the tolerance from 5 ppm to 2 ppr, wculc decrease the 

r isk of cancer to the U.S. p o p u l a t i o n . For example, uslnc the total 

m e l i c n e n c y date fro-, the Na t iona l Cancer Institute («»CI) fcioessc-v-, th 

r - i sk assesSTient estirr.cted that the upper limit en the lifetime risk c 

cancer for heavy consumers of f i s h r.ost affected by the tolerar.css 

woulc be reduced frcrri 9.£ inc idences of cancer per "03,SCO cf the 

pc ru ' i a t i on at a iclerance of 5 rpm, to 7.2 per 1CC,CCC at 2 r~. Fcr 

evercoe consumers of such f i s h the crrresroncinc estimates were 3.7 a 

2.7 incidences per 100,000 at 5 pm and 2 ppmt respectively. 

i.fter a fcrmal hearing on the eccnc~ic irsect of the r-jler.ekir.c, 

the -.rer.cy recuestec that a d d i t i o n a l infcrmat ior on tr.e health, effect 

of ? C £ ' s ' b e sus-ittec *or cc-nsiccrei icr . ty the C:.mnisFicr.er ->. reicnl 



the final Agency decision. Tnis report describes the relevant dcta 

that were submitted and discusses the impact cf those cats on the risk 

assessment. 

Over 100 scientific publications and reviews were sufctnitted. A 

listing of those publications end reviews can be found In Appendix I. 

Only a portion of those 100 publications iir.pact directly on the 

risk assessment. Those will be discussed below. 

Generally, newly submitted date relating to the safety of PCE's to 

humans sucport the conclusion sf the risk essessT.en.t. r.'s c'£t£ were 

submitted that significantly refute the findings of the risk. 

assessment. 

RESULTS AND DISCUSSION 

Appendix II contains a listing of the twelve carcinocer.esIs 

studies submitted for consideration by the Centalssicr.er. The Ifstir.-g 

divides those submissions into (a) studies cited in the rlsic 

assessment, (b) studies available but not cited in the risi ftSsess^erfL. 

end (c) studies not available at the time of the risk ESsesE-en- (i.e., 

studies completed after the risk assessment). "Avcllesle" -ear.s that 

the study was in the scientific literature at the ti-e, tr.et -he rislc 

'assessment was ̂ ritteft. Studies "net eveiUsle" are these si^-Ies 
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which were not in the scientific literature until after the risk 

assessment had been completed. 

Of the six studies cited in the risk assessment, only tvo bed det 

thet were sufficient enough to be included in the actual extrapcleticr 

of data [Kimbrouch (1975) end NCI (1978)]. The data of £ third study 

performed at Industrial Biotest Laboratories were considered supports 

of the results but were considered unreliable because of high 

mortality cf the rats curing the course of the study [Caler.cre (1975)." 

The remaining three studies cited in the risk assessment vrere deemed 

unreliable by the authors of the risk assessment because the studies 

were not of suff icient duration to adequately assess the risk cf 

carcinocenesis. 

There were four studies available but r.pt cites in the risk 

assessment. Tnree of those studies were deemed by this reviewer to fc 

cf insufficient duration for en adequate assessment of carcinogenic 

72' '574» 1975)«risk rwaca iek ' et.2l- (";-  Kirnurc and Bibc (1=72), end 

Ito ct el. (1974)]. Tne re-,eininc study by Wasserr.an _e_t_ _£]_. (1972) v. 

cf sufficient duration but ccr;tained only one cose group ar.c cne 

centre"! croup cf six anir.els each-. Neveriheless, this reviewer 

concluded that results of these studies support the results cf the r: 

assess-eni because the ef fects observed were generally the sa,-e as 

those observec in the studies «hcse date were used in the risk 
• 

assessment. 



me third group of cercinogenesis studies consists cf two studies 

which were published or completed after the date of the risk 

'assessment. First, Weltaien end Norbeck (1S7P) reported the presence of 

hepatic neoplestic nodules in rets that received 100 ppm 

2',21,4,4',5,5' -Hexechlorobiphenyl in the diet for 24 months. Second, 

the Monsanto Coispany submitted results of a study in which rets were 

fed a diet containing 0,1,10 end 100 pprn Archlor 2254. Results showed 

en incidence of 3 of 25 enimels end 14 of 25 animals with hepatic 

r.oduler hyperplesie in the ID end 100 ppm groups respectively (cbservee 

1 of 23 controls) end an incicer.ee of 4 of 25 animals with hepatcr.a in 

the 100 pprc dose group [Levinckes (1981 a}]. Tne results of the two 

studies ere in ecreeT.ent with the studies whose date were included in 

the extrapolation for the risk assessment. . . 

Of the twelve studies listed in Attachment II, eleven had repcriec 

incidences of hepstcnic, hepetccelluler cercincroe or aoer.cme., or hepatic 

neoplastic nodules; enopoint histopatholocies which were ccnsiderec 

relevant by the authors cf the risk essess-snt. Tr.ese cat* suppcrz th* 

conclusion that liver is a tercet organ for PCE's in the recent anc 

that hepetocellu'er cercino~e or ecenor.e can result frcrs ?CE ingssfrcn 

- funoErientcl observations that infiuenced the assessn;er.z cf risk. 

None of the date Submitted refute those fincSincs or the results cf tre 

risk assessment. 
• 

A.ppenclx III contains * "iistir.c of tr.e sus-ittec rats zr.Et s-rpo 

the r>ct:cr. that liver is £ tercet *rc»n ->, rccsrts, .Tor.f:eys c.rc h^cr, 



beings. The l ist ing is d iv ided into these studies available and thosi 

studies not a v a i l a b l e at the time of the r isk assessment. None of 

these studies were discussed in that r isk assessment. 

Of the studies listed in Appendix III end representative of 

disposit ion end metabolism date on PCS's in the ret, t-wo which were 

avai lable at the tine of the risk assessment, reported increases in 

l iver enzymatic a c t i v i t y and l ive r weight fo l lowing a dosage of PCS's 

[see Ecobichon and Coir.earu (1575) and Bruckner £t _aJL (1577)]. These 

two studies ere esonc many reports reviewed by Ja,T.es £t^ zl_. (IPS!) er.c 

sui-itted by the Cher.icel Kenufectyrers r.ssccieticn. This reviewer 

conc ludes that there is genera l co-senses in the scientific crrr.T:un<'tv-

that ?C5's induce recent l iver enzyme activity end cause significant 

•^creases in recent l i ve r we igh t s . • • 

Dispos i t ion end chemica l analysis in the rat were studied in 

detai l by Shi-ade end Sato (19£0) who concluded that rCE-Tioietles are 

apparen t ly cove len t ly bojnd to hepa t i c ir,ecrc~Dlecules. Tn:s is 

p a r t i c u l a r l y s i g n i f i c a n t g i v e n the fee t the: TCS's have teen shcvr> zc 

i n d u c e h e D c t o c e l l u l e r ecenc^a and carc inc~a end underscores the 

importance of the l i v e r in the c isp t -s i t icn of PCE ' s ir t.w.e rcce-.t. 

Ineuct ion of l iver enrynes, e n l a r g e d l iver , arc "iver patr.c'icc'fes 

were cbservec' in ficn-h^r-er. pri-etss [Her: e_t _£_]_. ( * ? E D > ar.c Yc£hir.«ra 

_£2 ll- Ci?H-) ] £r!C' '•r 'dicete that the l ive r is also a tsrcet crrer, in 
• 

those £r:rr,c"iS. 



Kiman liver funct ion as measured by the level cf. activity cf 

cer ta in er.2ymes genera l ly associated wi th the liver end present -In 

'blood has been studied in workers exposed to PCB's. Seven of ten 

reports which were submitted reported abnormal liver function. Of tne 

four ava i lab le at the tine of the r isk assessment, three repcrtec 

abnormal results. In cddifion, Wolff £2^1- OS81) postulated tnet 

r C B ' s induced the ac t iv i ty of cytochrcme P-448 in livers of exposed 

e lec t r ica l workers and Brown and Jones (19£1) found cbr.orsial incidence 

2f ' iver cancer in another p o p u l a t i o n of exposed workers. 7r.= s£ o'Etc 

supDort the not ion that the l ive r is £ target organ fcr PCE's in 

hur.ens. 

Tne l iver is £ cen t ra l i ssue reoerc'ing the tcxiciry cf FCE's in 

rodent , non-hur.an pri-.ate EDO men . Tr.ere is strong evicer.ee ^^^- rCE ' s 

produce h e p t o c e l l u l a r c a r c i n o m a and adenoma in the rat end evidence, 

albei t weak, that PCE's produced l iver cancer in exposes workers. 

Therefore , the e x t r a p o l a t i o n of the rodent d- ts and suissu.uent 

co r re l a t ion of that da t e to man in the r i s k assessment ts net refutss 

by any cf the ec'citior.cl date. 

Append ix IV is t. l i s t i n g cf the_--e"ievar, t rerroc«cf:cn ere 

te ra to logy pu i l i ce t i -ns su rmi t t ec . Tne oa ta indicate tr.si. the recent 

is nore resis tant to ?CB-ind-cec rerrocuctive ar.c terctcc£r.-:c effects 

then the pr imate e n d m i n k  . I ndeed , a dose cf ~;C to ICO ttmes -r.ar 

rec - i rec ir prirr.strs is r e c u i r s c tc '"r-dwce csserveile rer-rc-ci've cr 

tsret:cer,-.c e f f e c t s :r. rocen t s . 



Tne risk assessment discussed the report of Earsozti et^ _ej_- (1576) 

which demonstrated that PCB's induced in the diet of female Rhesus 

rr.onkeys at 2.5 and 5.0 ppm (eight animals per dosage group) six months 

prior to mating, during gestation and four months after birth of 

offspring (while infants were nursing) produced sionificant toxic 

effects. All females conceived. Four of seven 5 ppra cosed females 

gave live births while seven of eight 2.5 ppm dosed fesseies gave live 

births. During the four months of nursing, infants frcm both croups 

developed hyperpig-entation about the hairline. Analysis of the 

mothers' rr.ilk revealed concentrations of PCS's at 2.S5 to 5-S ??m (on a 

fat basis) . Two infants from each croup died following weaniro. Prior 

to ceetn, the infants developed ell the signs of classical PCE 

poisioning (swollen eye lids, anorexia, scaley skin, eerie, alcrecie, 

loss of eyelashes, end loss of weight). It was concluded in the risk 

assessment that, ordinarily, adequate protection free such effects can 

be attained for children end adults if = level cf toxicant pros urine no 

observable adverse effects is determined. Here the c:E~a co net perrr.it 

establishment of such a "no-effect" level in monkeys. Also because the 

i-nfar.t is undergoing tremendous growth arc cifferer.tia.icri c"jri-.g ir.is 
« 

period it is possibly even more susceptible to ?CE intcxicszicn than is 

the ecult. Tne assessment concluded, after review of cata ir.cicatinc 

'the presence of significant levels of PCB's in h^nan r^llc, "It is 

'£=SDr,eb":e to presict that cnilc'ren exrosec in such fssr.icn ~ay suffer 

2" - inc-ecsec Cs-.cer rurden frcr, P C E '  s especial ly if c'-etarv 



contamination continues after childhood and throughout life; thus the 

risk estimates shown . . . [in this assessment] nay underestimate rls 

in .years to come." 

The two studies in Rhesus monkeys completed after the csnipletion 

of the risk assessment ere a continuation of the study cited In the 

risk assessment [AHen e£ _el_. (1980) and Bownan el^ _a]_. (1973)3- I" ti 

first, the mothers were fed a PC3-free, control diet for I year efter 

the original study and then meted. Reproductive performance was 

normal. The second is a report of behavioral teszs on the infants wnc 

survived the initial study. Infants who had nursed en mil* from 

mothers who had received 2.5 or 5.0 ppm PCE in their diets nes 

increased errors in 5 of 9 learning tests conducted &t aces £ and 24 

months even though they were no lor.oer nursin-c-. Tissue ccrcentrstlsns 

of PCS 's decrecsed linearly in infents no longer nursing-. 

A third study .was a reproductive study in niink [Eleevins et el. 

M930)]. PCS's in the d'lets of mink for 2 years at 5.0 pprr. end 2.0 p? 

produced complete reproductive failure. 

The rr.ejor concerns reisec in the risk assessment, thet the data 

Rhesus r.cnkeys :ncic*te thet children r.ey suffer en Incretsec! risk cf 

cancer and potential risks other than car.cer, still rer.a'.r.. A no 

cbservcble effect ccsece for the coserved fstcicxic ar.c rerrccL-c-ive 

effects still h£s r.ct been established end the risk of csncer to 
• 

infants -no receives £ icn i f icant cc-cer.-retic-r.s of ?C5's frcr. trietr 



mothers during gestation and after birth while nursing still sey be 

underestimated. No submitted evidence alleys those concerns. 

Appendix V is a listing of relevant exposure data submitted!. The 

report by Wickizer (1981) is a study done in Michigan of the PCS 

analysis of human milk from 1,057 women during 1977-1978. PC3 

contamination in milk was 1.496 _+ 0.7SS6 ppci with a range frca trace 

amounts to a maximum of 5.100 ppm. Examination of studies reporting 

analysis of human milk for PCS contamination reveals that in other 

areas where mothers are exoosed to much lower environmental levels cf 

PCB's the level of ?C3's in milk is less. Dillon et &±- (1951) 

reported PCB levels in 154 samples of milk collected in Quebec cf 

0.237 +_ 0.529 pan. Results of these studies support the uncertainty 

exoressed in the risk assessment because they show thai P-'IB's are 

present in human milk et nearly the same levels as those found in 

Rhesus mothers' that had received 2.5 or 5 ppm PC3 in their diets.

is unce-teir. whether the in utero or postpartim (i.e., tnrcjsh 

nursing) exposure of the Rhesus offspring to PCEs was responsible for 

the tcxic effects, mortality, end learning disabilities observed in, zJ 

Rhesus infants. 

A risk assessment prepersc for the United States Ccrcress, Offtt 

of Technology Assessment, [Crurr.p and Mestemen (1975)] *as su.-ittec 

for the Cc—issior.er/s consideration. Tnat risk assessment leads rp . 

tolerance level fcr P C E '  s in fish lower then the level calculated in 

-tr.e FDA r-.sk asssss~er.i. Tnis reviewer cere luces that "rie- Crur,s ar.c 

v.astsrr.en r is< esssssr.er-t c'oes net cast any doust »-sc-r. ~ne validity cv 

 II 
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the F D A ' r i s k assessor.:, because the two.r isk assessments are based c 

different assumptions. Moreover, Cr-jr.p and Mastsrr,en based their ris 

extrapolation in part on the data from the lifetime feeding study by 

Calandra (1975). The authors of the FDA risk assessment deeded the 

Calenc'ra study, which was performed at Industrial Biotest LESeretsr-ie: 

to 'be unrel iable because of h i g h mor ta l i ty of the rats during the 

course of the study. 

F I N D I N G S 

1. No da'ta were sub-it ted that refute the conclusions of the assess-er 

cf r i sk cf carcinocenesis from P C B ' s . 

* » 

2. A d d i t i o n a l dcia were submi t ted that support the conclusions cf the 

r i sk assessment. Tnese i n c l u d e s tudies that show: 

a. Liver is a tercet organ in rodents, non-hirr.an prlr-cisc end 

hinens. 

b. Adverse l iver f u n c t i o n was^ctservec in non-h'jr.s-. sri-a-es anc 

h-^r.tns; ir .cr=*srC l iver >*eic"s «erg caservec in rccen^s £~c 

-ri-.aies. 

c. L ive r n o d y l e r - h y p e r p l a s i a , r.eoatcr.a er.d chclancichepatc-c »zr* 

cbservec ir. rats . 
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d. PCS-moieties were found apparently covelently bound to 
• 

macronolecules in rat hepetocytes.


3. No data were submitted that refute or alter the conclusions and


speculations of potential reproductive risks considered in the risk


assessment.


4. A no adverse effect dosage level for the observed reproductive en


toxic effects in Rhesus monkeys has not been determined. These effec


raise concerns about PCS toxicity in addition to carcinooenesis.


5. In terms of reproductive effects, the subhuman primete appears to


more sensitive than the recent; more date are required to determine


sensitivity of the primate to carcinogenic activity of PCS's.


6. The exposure to PCB's in fish and shellfish is in addition to tht


other human exposures already existing from milk, K an a fee tares dair;.


products, eggs, poultry and other sources.


CCNCLUSKK


The relevant data s-urriitted in response to a request for acditlonel 

csta on health effects cf PCE 's susocrt the findings snc ccnclusicr:: 

the r is< *£sess~snt that s. rec-jcticr, cf the to Terence fcr PIH's "in 

enc sr.el'ifish frcr. 5 rcn to 2 ;^ would rsc'uce the risi; of liver 

cancer . 
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APPENDIX II 

Carcinoflencsis Data 

,i) Studies cited in the risk assessment 

Spec[es Ourat ion I Hose Groups Ohscrvations 

Mice 32 wks 3 plus Noflulnr 
controls hyperpi as la, 

hcpatoccllular 
carcinomas 

Mir.c U mo 5 3 plus llepatoma 
controls


R a t  s 11 mos 3 plus No observations 
controls reported in 

original risk 
assessment or 
other submitted 
materials 

7.3 mos I plus 
controls 

Hcpatoccllular 
carcinomas 

(?IM) .Sherman) (100 ppm) 
( d i e t ) 

(26 of ini animals) 

ll-i Is 105 wks 3 close plus llcpflloccllular 
conlroh carclnotnd nnd 

nruii|i(H F) (?!i,riO ft 100 ppin) ddnnoina 
Fislurr . 

mos 3 rlosc plus 
50/snx/ cnnl.ro Is nodular 
«irnii|i(H I K) hyper|»las Id 
thiirli'tt ft iVIM* 

Analysis* Author 

Not of sufficient Ito ct 
duration for

r.arcino«jcnesis

risk assessment


Not of sufficient Kimtorough and 
duration for L1ndcr(1974) 
carcinorjcncsis

risk assessment


Not of sufficient Kimbrough nt al. 
duration for (1973)
carcinoyenesis

risk assessment


Used in original Kimhrough rt fll.' 
risk assessment (1975) ' 

Used in original NCI(1970)
risk assessment


Considered Calandra

unreliable hccdiisc (1975)

sI,Iuly of hi(|h

m o r t i i I l l y ; liul (Iflta 
was considered 
suppnrtjitivp of rnsult* 



APPENDIX II 

h) SI tulles available bill not cited in tbe risk assessment 

Sjipr_ii!s Pur a I. ion I Rose Groups Ohsr.rval.lons Analysis* 

Mir.t! .12 wks 3 pins Nodular Not of sufficient 
controls liyplasia; duration for 

carcinoma carclnof/cnesls 
risk assessment


s, f»2 wks •1; Hepatic Not of sufficient 
no control adonnmatous duration Tor 

notlulos carcinoycncsis 
risk assessment


mor. 1 plus llnpatoccllular 6 animals in dose 
11 nn die control adenoma group; results 
(0 pur dose) (unclear inappropriate for 

f icancc) adequate risk 
assessment


ll.i Is 52 wks 3 plus Nodular Not of sufficient 
control byperplasia duration for 

(all dose r.arclnocjcnesis 
flrnups) risk assessment 

hy Mils nwlnwr h»isc«l on the cr i ter ia iiscil In llic risk asscssmrnl, 

Author


Nagasaki ct al.

(1972)


Kimura and

Daba(1973)


Wasserman el al.

(1970)


Ito el.




APrTWMX t l 

r.) SliKlies not a v a i l a b l e at the lime of the r i sk assessment 

Sprcit!^ Our a I ion IJfose Groups Observat ions Author 

Hals ?A mos 1 dose ic ncoplflstlc We 1 tin an and 

i l l c l . ) 
100 ppm es of rjuesI. ion-

able significance 
Norhcck(l979) 

(details l i m i t (Ml; 
published as an 
abslracl) 

mos 3 Hose cjroups; llepatif. nodular I.evinakas 
1 control hypcrplasia (1901a) 
(1,10,100 ppin and I hip a loin a; 
(Mel) significant in high 

dose group only 



APPENDIX III


Evidence That Liver is a Target Organ For PCD 

«i) Studies available al Iho time of risk assessment 

JVP« jif Jjludy Species Observations Author 

tpidt'ininlntiy Huiion Liver function; Mcigs ot^ll. (1951) 
Exposed to PCO's normal 

Human Liver function; llasegawa el al. 
Exposed to PCO's abnormal (1973) 

Unman Liver function; Kitainura ct .al. 
I: x posed to pen's normal (1973) — ~ 

Hunan Liver function; ^jn. (1970) 
I:x posed to pen's some abnormal it ies 

observed 

sil inn Mtil Pen's induce Ecobicbon and 
Hepatic enzynos Comearu( 197!>) 

Deposition Kal Liver weight ,md nruckncr ct al. 
enzynes ac t i v i t y  ; 
PCfl's liicrniisi.'d liver 

(•llfll) 
mlr.rnsniiifll cnzync 
flCllvlly 

I) I (.|"is i linn ll.it and aLs nl inilii.il.i' VanMMIcr cl nl. 
(iliirl.) IV (mate I'CH's In 3 days (1975) 

diiys, rYiiiifil.cs 
oliinln.ilo 2t In 3 



APPENDIX III 

Evidence That Liver is a Target Organ for PCB 

It) Studies not.available at. the lime of the risk assessment 

Spec les Observations Author 

epidemiology Human Liver function; Ftschbcln et al. 
Cxposed to PCIl's abnormal (1979) 

Hi in an Liver function; Raker ct al. 
Cxposcd to PCn's normal (1900) 

Human Liver function; Haroni et al. 
exposed to PCfJ 's abnormal (1901 aTl 

Hunan Liver function; Kreiss ct al. 
exposed to PCn's abnormal (1901) 

Human Liver function; <*n1th et al. 
exposed to pen's abnormal (1901) 

', 
Human Liver function; ehase ct al. 
exposed to PCn's abnormal (1901) 

Human Inducement of Holfr ct al, 
licpiitic nnzynps (HMH) --

(cylochrome iM40)


lluiwn Abnormal incidence Rrowit ft Jones 
of liver (1901) 

Disposition PCH ii!cl<il)olIsm; Shlmarla Hi Sato 
i lysis PCO-Biolcllcs round (1900) 

apiiiirciil ly covdlcnUy 
cnvtitcnlly hound lo 
hcp.itlc 
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Evidence That l.ivcr Is a Target Organ for PCO 

It) Studies nal. available at the time of the risk assessment (continued) 

uc1'y.pn ^L ^! !x Variable Tested Ohservations Author 

Sulir l i im i i r . I? a I Liver pathology Liver necrosis Johnson ct al. 
after .16 wks (191)1) 
feeding 75 ppm PCU's


Minkcy Liver pathology Enlarged liver; llori et al. 
after feeding 10 ppm unspecified (1900F 
PCO's for 30 wks 1 Ivor pathology


Rhesus monkey Liver cnzyne activity Increased acliv- Yoshimura et al 
after 7 mos of fred- ily of hepatic

ing 5 ppm PCH's OT-diaphorase 

and henzof a] 
pyrenc-3-
hydrnxylase 



AI'ITNOIJ IV 

Reproduction and Teratology Experiments 

Si.udies not available at the time of the risk assessment 

T ypc of Study Species Variable Tested Observations 

Teratology Mice Teratogcnic ef fects ; 
PCIJ's given by S.C. 

Cleft palates 
induced in dose-

route related manner; 
Fetal deaths and 
low conception at 
5 mg/ky 

Mice llexachlorobiphenyl Increased 
given by gavagc; incidence of 
2,1,0 & 16 mg/kg/day 
(14,30,56, ft 11? pptn) 

c lef t and hydro
ncphrosis. 
A no effect level 
was not observed 

Mice Daily oral admini- Observed in-

J 
stration of 0.5 mg 
I'CD's to pregnant 
dans on days 12-10 
of pregnancy 

creases in fetal 
liver weights in 
treated groups 

Reprodiir.l Ion R.i I. Reproductive per
form anco of da.:is 

No ohsorveil 
effects 

fed 30 HKjAg of 
several coninerclal 
preparations of PCITs 
(equivalent to 000 ppm 
in diet) 

Author


Watanabc ft Sugahara

(1901)


Narks et al.

(1901)


Mattsson et al. 
(1901) 

Gel tort <i ml Wilson 
(1979) 

Fed 0,50,500 pprn Lltlcr s ize Collins A Capon 
TCII's In 3 groups ducrcflscil in (1900) 
of d.Trns dtirinij 500 |ipn group; 
prctjtiiincy ml tint I i weights nf pups 
lt!in<; flrn wpiinorl Al. frnin mnlliorn 



. t


Apprnnix iv

Reproduction ami Teratology Experiments


li) Studies not available at the time of the risk assessment (continued)


fype_ of Sh jpccies Variable Tested Observations Author 

Reproduction Mink PCIJ's in diets of Complete Olcavins et ai. 
mink for 2 years reproductive (igno) ~" 
2 groups; 5 ppm failure 
and 2 ppm 

Hhrsus monkey Mothers fed PCO's Adult monkeys AIIcn cl ai. 
at ?.5 and 5.0 ppm had normal 
for 10 mos were fed reproductive 
control d ie ts for performance after 
1 year 1 yi.-ar 

•


Ili-iirotox ic lly Rhesus monkey Behavioral tes t  s PCB concentrations Down an ct ai. 
conducted on 3 in infant tissues (1970) 
SUrvivimj infants decreased linearly 
whose mothers had with time; increased 
hcen fed 2.S or 5 0 errors in 5 of 9


I'd) prior to, learning tasks con
diirlnrj drul A f te r ducted between Q and 
HcsUlion, Tcsl ?4 mos in infoiUs 
comluclrd .iftcr v/hosc mothers had 
I n fmi Is hod I'CH's 



APPENDIX V 

Exposure data 

 the risk assessment 

 Observations 

PCII contamination 
oT rivers, ocean, 
soil and f i sh 
throuohoiit Japan. 
Por.ilivc correlation 
of PCR's in regions 
and conr.enl.ralion of 
I'CH's in human mink 

 the risk assessment 

it) Studies avai lable «il I lie time of

Type of 51 lidy Species

rr.olocjy Human 
Cpidt:min1on.y f ish 

h) Studies not avai lable at the time of

Author 

Fujiwara, K. 
(1975) 

Hickizcr T. 
(1901) 

Olllon Ct 

fpidrm Human 
1,057 women 

I IliH «in 

PCII contominat ion 
of human mi lk : 
mean I.SjiO.O pnm; 
PCH's present in 
milk presumed to he 
a result of cnvlron
moittal conlamlniil.ion. 
Contcnlrolinn of ITU's 
<it, I he SrKiic level Idol: 
VMS fctnloxic in Rhesus 
moiiknys 

1'f.n conUnnlnflllnn 
of hmndn milk; 

n.(13710,529 ppin;
f«**l« * 
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